Rotating supermassive black holes produce jets and their origin is connected to magnetic field that is generated by accreting matter flow. There is a point of view that electromagnetic fields around rotating black holes are brought to the hole by accretion. In this situation the prograde accreting disks produce weaker large-scale black hole threading magnetic fields, implying weaker jets that in retrograde regimes. The basic goal of this paper is to find the best candidates for retrograde accreting systems in observed active galactic nuclei. We show that active galactic nuclei with low Eddington ratio are really the best candidates for retrograde systems. This conclusion is obtained for kinetically dominated FRII radio galaxies, flat spectrum radio loud narrow line Seyfert I galaxies and a number of nearby galaxies. Our conclusion is that the best candidates for retrograde systems are the noticeable population of active galactic nuclei in the Universe. This result corresponds to the conclusion that in the merging process the interaction of merging black holes with a retrograde circumbinary disk is considerably more effective for shrinking the binary system.
INTRODUCTION
Active galactic nuclei (AGN) produce relativistic outflows (jets). The general consensus is that accretion disks, magnetic fields and rotating black holes are the most important factors for the generation of the powerful energy in AGNs. Mediated by large scale magnetic fields, relativistic jets can be powered by the central black hole (BH) via Blandford-Znajek (Blandford & Znajek 1977) , BlandfordPayne (Blandford & Payne 1982) and Meier (Meier 1999) mechanisms. The jet power satisfies (Daly & Sprinkle 2014) relation:
where Lj is the beam power of the jet, MBH is the BH mass, a is the dimensionless spin value and BH is the poloidal magnetic field strength at the event horizon radius of a BH. According to Daly (2009 Daly ( , 2011 and Daly & Sprinkle (2014) the relationship (1) implies that the BH spin a can be determined if the relativistic jet power, BH mass and magnetic field can be estimated. As a result Daly & Sprinkle (2014) 
Constant η depends on the models. For example, for the model of Blandford & Znajek (1977) η = √ 5, and for the hybrid model of Meier (1999) η = 1.05 −1/2 . The spin value a is the dimensionless parameter, i.e. a = cJ/GM 2 BH , where J is the angular momentum. The spin can take on values −0.998 a 0.998 (Thorne 1974) . The negative values correspond to the situation when the BH rotation is retrograde with respect to the rotation of the accretion disk. The jet efficiency depends on the possibility of the accretion flow to drag large scale magnetic field to the central BH. As a result, the magnetic field at the event horizon radius of BH is produced by accreting flow and therefore may depend on the ratio between energy densities (pressures) of the accretion flow and magnetic field, i.e. on β = Pacc/Pmagn, where Pacc is the accretion flow pressure and Pmagn is the magnetic field pressure. The case of β = 1.0 corresponds to the equality of pressures.
There is the interesting problem how the power of the relativistic jet depends on the sign of the spin parameter, i.e. for prograde (a > 0) and retrograde (a < 0) rotations. This question is widely discussed in many publications (Hawley & Krolik 2006; McKinney & Blandford 2009; Garofalo 2009; Sadowski & Sikora 2010; Komissarov 2011; Garofalo et al. 2010; Tchekhovskoy et al. 2010; Tchekhovskoy & McKinney 2012; Gnedin et al. 2013; Garofalo 2013) . Many radiative and magnetohydrodynamics (MHD) processes have been examined as possible jet launch. Jets are traditionally considered as MHD phenomenon, often associated also with an accretion disk. Garofalo (2009) has developed a scenario in which the central inward "plunging" region of the accretion flow enhances the trapping of a large scale poloidal field on the BH. He concluded that magnetic field dragging results produce higher jet efficiency, namely for retrograde black holes. This situation was discussed in detail by Reynolds et al. (2006) . Tchekhovskoy & McKinney (2012) have studied prograde and retrograde disk accretion on rapidly spinning BHs via 3D time dependent general relativistic MHD simulations. They discovered that the efficiency with which accreting BHs generate energy power of jets depends not only on the BH spin, but also on as accretion disk thickness H/R. As a result they found that prograde BHs with thick disk (H/R = 0.3−0.6) generate jets several times more efficiently than retrograde BHs with the same value of |a|.
In this situation the global problem is to formulate the necessary criterions for producing the retrograde accretion system. This ia our basic goal in this paper. We will also demonstrate the examples of AGNs which can be considered as the objects with retrograde supermassive black holes (SMBH). This is our basic goal in this paper.
THE BASIC METHODS AND RESULTS
We will use the relation (1) between the dimensionless BH spin a, the jet power Lj , BH mass MBH and the magnetic field BH, threading the BH ergosphere and the accretion disk itself (Daly & Sprinkle 2014) . For formulating criterions for the retrograde system we use this relation in the hybrid model of Meier (1999) .
The basic problem is determining the magnetic field strength BH on the event horizon radius RH that is determined as (Novikov & Thorne 1973) :
The magnetic field BH , that is responsible for generation of the relativistic jet, can be estimated using the magnetic coupling (MC) model, developed by Li (2002) ; Ma et al. (2007) ; Wang et al. (2002 Wang et al. ( , 2003 ; Zhang et al. (2005) . In this model the magnetic field BH is produced by the accreting flow, interacting with the rotating BH. As a result, the magnetic field strength of BH can be determined by the relation between the energy densities (pressures) of the accretion flow and the magnetic field (Wang et al. 2002 (Wang et al. , 2003 Ma et al. 2007; Silant'ev et al. 2009 ):
whereṀ is the accretion rate, lE = L bol /L Edd is the Eddington factor, M8 = MBH /10 8 M⊙ and β = Pacc/Pmagn is the ratio between the energy densities of the accretion flow and magnetic field. The equipartition corresponds to the situation when β = 1.0. ε is the coefficient of radiation efficiency of the accretion flow. This coefficient depends strongly on the BH spin (Krolik 2007; Hawley et al. 2007 ).
We can estimate the value of the BH spin using the equations (1)- (4) which are transformed in the following basic form:
We use the hybrid model of Meier (1999) , that describes the process of transformation of the accretion flow energy into the generation of the magnetic field BH . In this situation β 1.0.
For the retrograde rotation (a < 0) the maximal value of fmax = f (−0.998) = 4.8. For a = 0.998 the value is f (0.998) = 1.66. The dependence of the function of the spin a is presented on the Fig.1 from Gnedin et al. (2014) . Now we start with solving the basic problem -how it is possible to get the observational criterions for determining the retrograde systems.
There is the fundamental plane of BH activity that indicates a relationship between compact radio emission, Xray luminosity and BH mass. This plane may be considered as a manifestation of the real relationship between jet power Lj , bolometric accretion disk luminosity and BH mass (or Eddington luminosity L Edd ). Merloni et al. (2003) studied the correlation between the radio (LR) and the X-ray (LX ) luminosities and the BH mass (MBH ). They showed that these sources define "Fundamental Plane" for SMBHs in the three-dimensional (log LR, log LX , log MBH ) space. They confirmed that the models of radiatively inefficient accretion flows, which have been used in Eq.(5), are in quite well agreement with observed data. Merloni & Heinz (2007) and Daly et al. (2016) obtained the following dimensionless form:
The real estimates of A and B are presented in their papers. Thus according to Merloni & Heinz (2007) As a result we obtain the following relation for estimating the spin value from Eq.(5) and (6) using Merloni & Heinz (2007) data: Daly et al. (2016) have obtained the values of the parameters A and B for nine samples of AGNs and X-ray binaries, including LINERS.
The expressions (7) -(10) are obtained for Meier (1999) model. For BZ mechanism we have f (BZ) = √ 5.25f (M eier).
The main problem is existing noticeable interval between values a > 0 and a < 0 where values f (a) and f (−a) are strongly intersected with each other. For example, the values f (0.7) ≈ f (−0.5). Real deriving of the retrograde movement takes place at a < −0.6. In this case f (a) > 1.7. The maximal value for positive a is f (0.998) = 1.66. Thus the boundary between prograde and retrograde rotations is f = 1.7.
According to Garofalo (2013) in the case when the accretion is the only physical process providing the generation of the magnetic field in the core of the relativistic jet the parameter β can not be less than 1. This situation permits to get the criterion on the Eddington ratio lE in the case of the retrograde rotation. For example, for Merloni & Heinz (2007) relation the limiting value for function f is f (a) = 1.77 √ β × 10 −0.57 l −0.22 E and for pure retrograde rotation (a = −0.625) we obtained lE = 10 −2.5 . Thus the retrograde objects are AGNs with the values of the Eddington ratio lE 10 −2.5 . In the modern publications enough AGN data are presented with LE 10 −2.5 . This value is valid for hybrid model of the jet generation (Meier 1999) . For BZ mechanism the situation is more exciting. In this case one needs the additional coefficient in Eq.(5), that is equal to √ 5.25. As a result one obtains the required condition for retrograde regime: lE 0.1, only for BZ process.
Obtained results allow us to derive the best candidates for the retrograde SMBHs.
We have analyzed in detail the FRII objects. The question arises about the origin of FRII objects. Our estimates show that the retrograde systems exist also in FRI objects. The list of the retrograde FRI radio galaxies included B2 0755+137, 3C 31, 3C 317, B2 0055+30, 3C 66B, 3C 449, 3C 2721 from the sample presented in Wu (2009) .
KINETICALLY DOMINATED FRII RADIO OBJECTS
According to (5), one can expect the retrograde rotation in the objects where the jet kinetic power Lj exceeds essentially the bolometric luminosity L bol . For example, most quasars are radio-quiet, but most of Fanaroff-Riley class II (FRII) quasars have powerful radio lobes (Punsly 2007) . Estimates of these radio lobes showed that the value Lj is enormous essentially higher than the bolometric luminosity L bol . Let us consider as an example a powerful, kinetically dominated quasar PKS 1018-42 (Punsly & Tingay 2006) . This object is a radio galaxy with extraordinarily powerful jet with kinetic luminosity Lj = 6.5 × 10 46 erg/s. This value is 3.4 times larger that the total luminosity of the accretion flow L bol = 1.9 × 10 46 erg/s. As a result the solution of (5) gives f (a) = 3.27 √ β. It means that for the acting accretion process with β 1.0 the value of the spin is a −0.91, i.e. we have the retrograde candidate.
The results for other objects from Punsly & Tingay Table 2 . The sample of FRII radio galaxies with measured power radio fluxes (Chiaberge et al. 2002) Object (2007) It means that the maximal retrograde orbit (a = −1) can be reached only if β = 0.256, that does not correspond to the traditional accretion model. This situation requires the effective mechanism of magnetic field generation, that is not connected directly to the accretion process. Of course, this situation requires the special investigation. Chiaberge et al. (2002) have studied the nuclei of 3CR FRII galaxies through HST optical images up to z = 0.3. They analyzed these objects determining their radio and optical nuclear luminosities. They derived the radio core luminosity at 5GHz and nuclear luminosity in OIII wavelength. These data allows us to estimate the SMBH spin using Eq.(5). The Table 3 . Retrograde SMBHs in flat spectrum radio loud narrow line Seyfert 1 galaxies (Berton et al. 2016) Object log bolometric luminosity can be estimated via the fundamental relation L bol = 3500L(OIII) and the kinetic power of a jet via the following relation Lj = 10 11.9 L 0.81 R (Merloni & Heinz 2007 ). Thus we distinguished the retrograde systems which are presented at the Table 2 . For a number of 3C objects we obtained also the extremely high value of the parameter f (a). These objects included 3C 15, 3C 40, 3C 88, 3C 236, 3C 353.
RETROGRADE SMBHS IN THE SAMPLE OF FRII OBJECTS WITH POWER RADIO FLUXES
M BH M ⊙ log L bol log l E log L j f (a) a β = 1
RETROGRADE SMBHS IN FLAT
SPECTRUM RADIO LOUD NARROW LINE SEYFERT 1 GALAXIES Narrow line Seyfert 1 galaxies are an special subclass of AGN. Many of them does not exhibit any strong radio emission. But many of them are the sources of γ-ray emission. This fact is usually interpreted as a sign of relativistic beamed jet oriented along the line of sight. Berton et al. (2016) derived the BH mass and Eddington ratio distributions for these objects. It is interesting that the absence of strong radio emission and presence of essential γ-ray emission confirmed that the generation of jet kinetic energy is produced by the mechanism described by Eq.(6) (Merloni & Heinz 2007; Daly et al. 2016) . For many of these objects log lE < −1 (Table 1 from Berton et al. (2016) ) and this fact allows us to consider these objects as candidates to retrograde systems. This candidates are presented at the Table 3 . As concerns to the Table 3 only objects with retrograde systems are presented in this Table. The total quantity of considered AGNs, presented in Berton et al. (2016) , is quite large and many of them have prograde rotation. All of these objects are narrow-line Seyfert 1 galaxies. They are an interesting subclass of AGNs, which typically does not exhibit any strong radio emission.
RETROGRADE SMBHS IN NEARBY GALAXIES
A lot of nearby galaxies are low luminosity AGNs. Ho (1999) underlined that the spectral energy distribution of AGN carry important information on the physical processes of the accretion mechanism. Many aspects of the AGN phenomenon, including the spectral energy distribution, have been successfully interpreted within the standard accretion disk (Shakura & Sunyaev 1973) framework. Unlike the high luminosity AGNs. the low luminosity AGNs can be retrograde systems. Ho (1999) presented spectral energy distributions of a sample of seven low luminosity AGNs. The nuclear fluxes were carefully selected to avoid contamination by emission from the host galaxy, which can be essential for very weak nuclei. Ho (1999) confirmed that the spectral energy distributions (SED) of low luminosity AGNs look markedly different compared to the SEDs in the standard classical luminous AGNs. These peculiarities can be connected with departures in these objects from the standard AGN accretion disk model. We will show that these departures can be explained by the situation that the accretion disk matter in the low luminous AGN is in the retrograde rotation compared to basic SMBH. It is very important that the Eddington ratio for the objects, presented at the Table 9 of Ho (1999) , is in the interval 10 −5.657 lE 10 −2.72 . It means that according to Eqs. (8)- (10) these AGNs are really the retrograde systems. It is important that at the Table 9 (Ho 1999) the radio luminosity LR of these objects at λ = 5 × 10 5 Hz is also presented. This fact allows us to estimate the spin of SMBHs using the other expression for the jet kinetic power, presented by Merloni & Heinz (2007): log Lj = (0.81 ± 0.11) log LR + 11.9
Using this relationship we obtained also the negative values of the SMBH spin for all objects from the sample of Ho (1999) . This result confirms also the retrograde regime for these objects. The results of determining the spin value for these objects are presented at the Table 4 .
AGNs produce power relativistic outflows (jets). Its physical origin is now unclear and requires the detail investigation. Two popular physical mechanisms of jet generation, namely, Blandford-Znajek (Blandford & Znajek 1977) and Meier (Meier 1999 ) are now commonly accepted. The difference between these mechanisms is connected with the contribution of the accretion disk. It is appeared that this contribution is dependent on the nature of the rotation of accreting matter in the accretion disk and SMBH itself.
According to King et al. (2005) , alignment of BH spin with the angular momentum of an outer accretion disk is produced on short time scale only for thin accretion disk. For large time scale accretion occurs via geometrically thick disk alignment. Also the same situation can take place in the case of warped accretion disk (Tremaine & Davis 2014) .
The problem of retrograde versus prograde models of accreting BHs have been recently discussed by Garofalo (2013 Garofalo ( , 2017 . The commonly accepted point of view is that accretion disks, magnetic fields and rotating BHs are the important elements needed to produce the most powerful sources of energy in the Universe. Rotating BHs produce jets and their origin is connected with electromagnetism. This situation requires to use numerical general relativistic simulations. But it is possible to consider the suggestion that all electromagnetic fields around rotating BHs are brought to the BHs by accretion and only by accretion. In this situation one should await that the magnetic fields near a BH are produced by the accreting matter and then the situation is appeared that the magnetic field energy density is only a part of total energy density of accreting matter, i.e. the parameter β 1. In this situation the retrograde accretion disks will produce the extremely powerful relativistic jets with Lj ≫ L bol .
We used Merloni & Heinz (2007) data for estimation of a spin value from Eq.(8). Our estimates showed that AGNs with the Eddington ratio lE 10 −2.5 are the retrograde systems. As a result the retrograde regime objects are found in kinetically dominated FRII radio galaxies with powerful radio fluxes in flat spectrum radio loud narrow line Seyfert 1 galaxies and also in a number of nearby galaxies. Our conclusion is that there is a noticeable population of retrograde AGNs in the Universe.
